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INTERPRETATION OF BLOOD PRESSURE READINGS 


In 1905 when Korotkow introduced the ausculta- Diastolic pressure measures the peripheral re- 
tory method of determining the blood pressure he sistance within the vascular system; systolic pres- 
greatly enhanced the useful information to be ob- sure measures the total contractile force of the 
tained by this procedure. By furnishing a method left ventricle, and the pulse pressure furnishes a 
of determining diastolic as well as systolic blood measure for that portion of the ventricular force 
pressure of insight into the functional and anat- which is available for propelling the blood through 
omic integrity of the circulatory system was more the circulatory system. 
than doubled. For convenience, and clarity in presenting this 
subject, it is useful to conceive of the circulatory 
Obviously the function of the heart and blood system as consisting of three main parts. This 
vessels is to maintain an adequate circulation. Rate closed, elastic system, through which the blood is 
and force of heart beat, systolic output and the moved in one direction by means of rhythmic con- 
type of pulse wave are prime factors in determin- tractions of one of its parts, and valves at certain 
ing circulatory adequacy. Information about these points throughout the system, will be considered 
factors is obtained by determining the diastolic ere as consisting of (1) the heart, a pump, (2) 
and systolic blood pressures. But even more helpful the aorta and great vessels, the first part of a 
in assaying circulatory status is the pulse pressure. distributing system which also serves the function 
It is the pulse pressure only which is felt by the of an elastic reservoir, and (3) the arterioles, 
palpating finger of the clinician when he tries to capillaries and veins, which constitute the greater 
guess the blood pressure by the digital method. The part of the distributing system. 
futility of trying to estimate the systolic pressure Before considering the deviations from normal 
is apparent because it is obvious that the impact pressure produced by functional and anatomic ab- 
one feels as the pulse, is only the thrust exerted by normalities in the three parts of the circulatory 
the heart after the aortic valve is forced open by system two things must 5 mentioned. First: al- 
the rising pressure in the contracting left ven- though we speak of pressures within the ventricle, 
tricle, After the aortic valve is opened the ven- or aorta, or arterioles, we must, of necessity, meas- 
tricle’s continued systole imparts an impact, and ure them at the brachial artery. There is a fall in 
an additional volume of blood to that already in the gradient of pressure from the heart onward 
the aorta, thus raising the pressure within the which must exist to permit the blood to flow from 
arterial tree and producing a pulse wave and on- g point of higher to one of lower pressure. The 
ward propulsion of blood within the vascular normal individual with a theoretically normal dias- 
system. tolic pressure of 80 mm. of mercury in the brachial 
: : artery has a diastolic pressure of about 100 in the 
It is clear, therefore, that the only portion of the aorta. This brings us to the second point which con- 
heart’s systolic force which is effective in promot- stitutes the basis from which we proceed in discus- 
ing circulation of the blood is the force which we sing abnormal pressures. It is the relationship 
know as pulse pressure. Physiologically, pulse pres- which exists between the three pressures in most 
sure is the additional force which can be exerted normal individuals, namely that the pulse pressure 
by the ventricle after it has overcome the pressure is about one-half of the diastolic and one-third of 
within the aorta during diastole. Mathematically, the systolic pressure. This is the well-known “one, 
it is the difference between the maximum force two, three relationship” which is approximated in 
_ exerted at systole (systolic pressure) and the mini- the normal individual, and which the body endeav- 
mum pressure which exists in the arterial tree at ors to maintain when the peripheral resistance is 
the end of the diastole (diastolic pressure). increased. 
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ARTERIOLAR DISEASE — The commonest 
disease in which we see deviations from the normal 
blood pressure is arteriolar sclerosis. In this con- 
dition there is increase in the peripheral resistance 
which must be overcome if an adequate circulation 
is to be maintained. The elevated peripheral re- 
sistance shows itself by heightened diastolic pres-- 
sure. This may be recorded at 90 to 160, or occa- 
sionally more, and constitutes what most authori- 
ties agree is true hypertension. This leads to ven- 
tricular hypertrophy and as long as the heart can 
increase its contractile force so as to add one-half 
the pressure necessary to open the aortic valve (i.e. 
to overcome peripheral resistance) after the valve 
is opened and thus maintain an adequate pulse 
pressure (and adequate circulation) the individual 
may suffer no manifestations of hypertension. This 
explains why hypertension is frequently not mani- 
fested until late, or only discovered by accident in 
a routine examination. When the heart begins 
to fail it is shown by a decrease in the systolic 
pressure which necessarily means that the pulse 
pressure is lower, since systolic pressure is, phys- 
lologically, only the sum of diastolic and pulse 
pressure. Since the diastolic pressure does not fall, 
because it cannot, the decrease in systolic pressure 
is totally at the expense of the pulse pressure and 
must eventuate in circulatory failure. As long as 
the individual’s hypertrophied heart can maintain 
a pulse pressure which is approximately one-half 
as great as the elevated diastolic pressure a fairly 
adequate circulation can be maintained. This ex- 
plains why we occasionally see patients who carry 
on for years with diastolic pressure of 110 to 120, 
and systolic pressure of 170 to 180. 


SCLEROSIS OF GREAT VESSELS — It is 
necessary, for prognostic reasons, to distinguish 
the elevated systolic pressure which occurs in aortic 
sclerosis from true hypertension as described above. 
When, with advancing age in certain individuals, 
the aorta and great vessels lose their normal elas- 
ticity there is gradual elevation of the systolic 
pressure with little, or no elevation of the diastolic 
pressure. This characteristic deviation from normal 
relationships of blood pressure also is an adapta- 
tion to permit the patient to maintain an adequate 
circulation even after loss of the elastic recoil of 
the great vessels which normally occurs at the 
beginning of diastole. The sudden distension of the 
elastic aorta at systole and its recoil after closure 
of the aortic valve at the start of diastole are im- 
portant factors in propelling the blood because 
they assist in permitting a more gradual fall of 
pressure throughout diastole and thus maintain a 
more constant onflow of blood through the arterial 
tree. The law of the pump and rigid tubes applies. 


Unless there is concomitant peripheral sclerosis 
to increase the peripheral resistance, the diastolic 
pressure usually remains normal, and there seems 
to be little additional work thrown upon the ven- 
tricle because the heart is usually not enlarged. 
This type of vascular disease, with its character- 
istic adjustment in blood pressure, is the type seen 
most often in elderly = and is compatible with 
normal expectancy of life. The rigid, often calci- 

ed, aorta imparts a ringing, metallic quality to 
the second sound at the aortic area, resembling 
that often heard in aortic aneurysm. 


AORTIC INSUFFICIENCY—This lesion at th 
junction of the pump and the first part of the dis 
tributing system produces a characteristic altera 
tion in the blood pressure, namely a normal, of 
slightly elevated systolic pressure and a very lo 
diastolic pressure. This blood pressure alteratio 
is easily understood, since the aortic valve mus 
be able to completely close the first part of th 
arterial system if pressure within it is maintaine( 
during diastole. Obviously normal circulatory 
mechanisms are greatly disturbed by aortic in 
competency for the aid afforded by recoil of t 
elastic aorta is necessarily lost also and the o 
ward flow of blood must take place almost entirel 
during systole. The compensatory mechanism i 
this condition is marked ventricular hypertrop 
as the ventricle must maintain what little diastoli 
pressure there is during its rest period. There 

considerable difference of opinion as to whether o 
not there is a compensatory peripheral relaxatio 
to ease the work of the heart. Such lowering of 
peripheral resistance would seem to be helpful 
it would permit the pulse wave to travel farther 
and faster during the short period of systole, sincg 
little or no onward flow occurs during diastole. I 
this respect aortic insufficiency resembles aorti¢ 
rigidity in its changes in blood pressure, both being 
characterized by widened pulse pressure. 


COMPENSATED, COMPLETE HEAR 
BLOCK—Occasionally the clinician encounters a 
individual who has suffered a lesion of the mail 
branch of the bundle of His, with resulting com 
plete auriculoventricular dissociation, but wh 
otherwise has a competent myocardium. With puls 
rates of 30 to 50 these individuals maintain ade 
quate circulations with normal minute volumes, 
They do this despite the slow pulse rate, becaus 
there is a compensatory increase in the stroke 
volume; sometimes to twice the normal systolic ow 
put. This adjustment is reflected in the blood pres 
sure by marked elevation of the pulse pressu 
with normal diastolic pressure. Such individua 
may have pressures of 200/80. The wide pulse pres 
sure in this case is a measure of the large strok 
volume and brings us to the consideration of puls 
pressure as a measure of stroke volume. 


PULSE PRESSURE AS A MEASURE O 
STROKE VOLUME-—Since the classical work of 
Erlanger, over thirty years ago, use has frequent 
been made of the conception that pulse pressure 
a rough measure of stroke volume. The corollary 
of this, that the product of pulse pressure a 

ulse rate constitute an estimate of minute volum 
ion also found frequent and useful clinical appli 
cation. There is no doubt that variations in puls 
pressure in the same individual usually deno 
variations in the volume of blood ejected in systol 


The widening of pulse pressure during exercis 
is another example of the adjustment of blood 
pressure in which the pulse pressure is a measu 
of stroke volume. The lowering of diastolic pres 
sure connotes open peripheral vascular bed, whic 
assists in eliminating heat and hastening the 
turn flow of blood to the heart. The elevated systoli€ 
pressure is to be interpreted as a marked wider 
ing of the pulse pressure, which with increase 0 
pulse rate, is the mechanism for augmenting th 
minute volume of the heart many fold. ‘ 


J. MARION Reap, M.D. 
San Francisco, Californ 
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